Brefeldin A inhibits oligosaccharide processing of glycoproteins in mouse hypothyroid pituitary tissue at several subcellular sites.
We have studied the effects of brefeldin A (BFA) and monensin on the processing of the oligosaccharides of thyrotropin (TSH), free alpha-subunits, and cellular glycoproteins of mouse pituitary tissue to clarify the subcellular sites of action of BFA. BFA was previously shown to inhibit the translocation of glycoproteins from the rough endoplasmic reticulum to the Golgi apparatus but action at other sites was possible. Pituitaries from hypothyroid mice were incubated with [35S]methionine, [3H]mannose, [3H]galactose, [3H]fucose, N-[3H]acetylmannosamine, or [35S]sulfate for 2 hr in the absence or presence of 5 micrograms of BFA/ml or 2 microM monensin. TSH and free alpha-subunits were immunoprecipitated from tissue lysates and analyzed by sodium dodecyl sulfate-gel electrophoresis. The tryptic glycopeptides of TSH were separated using high-performance liquid chromatography. Total glycoproteins in cell lysates were precipitated using trichloroacetic acid. Labeled oligosaccharides were released from the tryptic glycopeptides of TSH and cellular glycoproteins by endoglycosidase H and they were analyzed by paper chromatography. Compared with control incubations, BFA caused the intracellular accumulation of glycoproteins having less than expected amounts of Man9GlcNAc2 units, but with excess Man8GlcNAc2, Man7GlcNAc2, Man6GlcNAc2, and Man5GlcNAc2 units. There was a lesser accumulation of glucose-containing oligosaccharides, especially Glc1Man9GlcNAc2. Monensin also caused the accumulation of certain high mannose species, but the pattern differed from that seen for BFA, since Man9GlcNAc2 units were preserved and there was less excess of Man8GlcNAc2, Man7GlcNAc2, Man6GlcNAc2, and Man5GlcNAc2 units. BFA did not block the initial attachment of oligosaccharides at any of the three Asn-glycosylation sites of TSH, but caused the accumulation of Man5-8GlcNAc2 units at each site. Both monensin and BFA inhibited fucosylation, sulfation, and sialylation more markedly than mannose incorporation. Thus, in addition to its previously described action of inhibiting rough endoplasmic reticulum to Golgi transport, BFA appears to partially inhibit the glucose-trimming enzymes as well as some Golgi enzymes.